INTRODUCTION
A number of studies have indicated that the newborn state is associated with a spectrum of abnormalities of immune function. Tolerance of the fetus by the mother without immunological rejection represents the interplay of numerous mechanisms, few of which are as yet clearly understood (1, 2) . Investigations have been directed at attempts to unravel specific aspects of the maternal-fetal relationship including various types of Dr. Bankhurst is a Senior Investigator of the Arthritis Foundation.
Received for publication 2 April 1979 anid in revised form 29 May 1979. 990 blocking factors (3) (4) (5) (6) as well as changes in lymphocyte interactions (7, 8) . One of the most interesting features of the newborn state revolves around the apparent impairment ofde novo immunoglobin synthesis in the face of normal proportions and numbers of bone marrow-derived (B) cells with surface immunoglobulin (Ig) . Such a situation could theoretically arise from overactive suppressor activity or ineffective thymusderived (T)cell help. A series ofobservations by Olding et al. (9, 10 ) indicated a suppressive effect of newborn human lymphocytes on division of cocultured maternal T lymphocytes. Additional evidence for active suppression by T-suppressor cells in human cord blood has recently been presented (11) . This study was directed at an attempt to answer a number of specific questions: (a) do human cord lymphocytes suppress Ig production of adult human B lymphocytes? (b) are cord B cells capable of being helped by adult helper T cells? and (c) is the human cord suppressor cell sensitive to indomethacin, corticosteroids, or irradiation? This study attempts to examine human T-and B-cell interactions in cord and adult samples to dissect out features of cellular interaction which might contribute to lowered or depressed immune reactivity during the newborn and early human developmental period.
METHODS
Preparation of lymphocytes. Peripheral blood mononuclear cells (MNC)1 were separated on Ficoll (Pharmacia Fine Chemicals, Inc., Piscataway, N. J.) -Hypaque (Winthrop Laboratories, New York) gradients (12) and washed three times with Hanks' balanced salt solution (HBSS). Normal adult control samples were obtained from healthy donors of both sexes between the ages of 18 and 45. Cord blood was obtained from placentas at the time of delivery and placed in heparinized tubes (preservative-free heparin, 1,000 U/10 ml blood). Cells were adjusted to 1.0 x 106/ml in RPMI 1640 'Abbreviations used in this paper: FCS, fetal calf serum; HBSS, Hanks' balanced salt solution; MNC, mononuclear cells; PBS, phosphate-buffered saline; PWM, pokeweed mitogen.
with 10% fetal calf serum (FCS) and 0.1 mg/ml of gentamicin. T-and B-lymphocyte fractions were separated by density sedimentation of E rosettes (13) . The profile of separated lymphocytes is described below. When isolated T and B cells were prepared, glass-adherent cells were removed from MNC by incubating the cells on glass Petri dishes with 10% FCS for 40 min at 37°C. The supernate containing the non-glassadherent cells was removed and washed with HBSS.
Cell surface markers. T lymphocytes were detected by Erosette formation with neuraminidase-treated sheep erythrocytes (13) . B lymphocytes were detected by a combination of surface marker assays including EAC-rosette formation (14) , EA-rosette formation (15) (Table I) . When normal adult B lymphocytes were cultured with PWM without T lymphocytes, Ig production was impaired. To examine the influence of T lymphocytes on Ig production by B lymphocytes, T and B lymphocytes were separated and cocultured in varying ratios (Figs. 2 and 3) . When varying ratios of adult T cells were added to a constant number of adult B lymphocytes, B lymphocytes were stimulated to produce IgG and IgM. However, if cord T lymphocytes were added to adult B lymphocytes, cord T lymphocytes suppressed or did not help Ig production of adult B lymphocytes. In Fig. 2 it can be seen that the addition of cord T cells to adult B cells caused a significant inhibition of IgM production (P < 0.05). A similar suppressive effect was noted with IgG ( Fig. 3) (P < 0.05). Cord T lymphocytes did not help cord B lymphocytes to produce Ig. Moreover, if adult T lymphocytes were added to cord B lymphocytes, cord B lymphocytes did not respond with increased supernatant Ig production. These data are shown in Figs. 2 and 3 .
To determine if the lowered Ig production noted in adult and cord MNC cocultures was modified by glucocorticoids, indomethacin, or x ray, the Ig production in mixed-cell suspensions was measured after the addition of these drugs to the culture medium or after irradiation of cord cells. Results of these experiments are shown in Fig. 4 . In the presence of indomethacin (1 ,uM), there was no significant change in Ig production. Likewise, when the cord MNC were irradiated with 100 rads before mixing them with adult MNC, there was no significant change in Ig production. However, if purified cord T cells were irradiated with 2,000 rads before addition to unfractionated adult MNC, the suppressive effect of the cord cells was abrogated and Ig production increased to normal levels. These data are shown in Fig. 5 . Finally, when hydrocortisone succinate (10 utLM) was added to mixtures of adult and cord MNC (Fig. 4) Fauci et al. (20) , who attributed enhanced plaque-forming cell responses in the presence of hydrocortisone to modulation of the triggering signal either directly on B cells or through changes in balance ofT-cell regulation ofB-cell response. Furthermore, data obtained with short-term 3-h preincubation with corticosteroid followed by washing indicate that steroid may be necessary through coculture to restore normal Ig synthesis.
In contrast to results noted after in vitro corticosteroid addition, no significant effects were recorded when in vitro indomethacin was added to cord and adult cells in cocultures. This would indicate that prostaglandin-producing suppressor cells (16) are probably not a significant governing factor in basic control of Ig synthesis under such circumstances.
Finally, the relative increment in Ig production after 2,000 rads irradiation of cord T cells then cocultured with adult MNC provides direct evidence for radiationsensitive cord T-suppressor cells. Such suppressor cells sensitive to irradiation have been previously described in adult patients with hypogammaglobulinemia (21). The cord suppressor T cell, however, was not affected by low-dose (100 rads) irradiation.
These studies provide initial base-line data which may eventually be of use in dissecting out the precise mechanisms of immunological immaturity long recognized to be intrinsic to the human newborn state.
ACKNOWLE DGM E NTS This study was supported by U. S. Public Health Service grants AI 13824-10, AI 13433-02, CA 27873, and 13690-09; and in part by a grant from the American Cancer Society.
